NMR mapping of copper binding sites in alpha-synuclein.
Copper binding to the Parkinson disease-linked protein alpha-synuclein (aS) has been shown to accelerate its oligomerization in vitro and may therefore play a role in aS-mediated pathology in vivo. We use NMR spectroscopy to identify a number of independent copper binding sites in both the lipid-binding N-terminal domain and the highly acidic C-terminal domain of aS. Most of the sites appear to involve negatively charged amino acid side chains, but binding is also observed to the sole histidine residue located at position 50 and to the N-terminal amino group. Both the N-terminal and the histidine sites, as well as the sites in the C-terminal tail, can also bind copper in the more highly structured conformation adopted by aS upon binding to detergent micelles or lipid vesicles. There is no evidence for the formation of any sites requiring long-range order in the protein.